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ABSTRACT 



Adevice for checking bit enors occoning in datacdls, used 
in switching equipment which forms part of a telecomnm- 
mcadan system, includes an etror discovery unit to detect bit 
errors occurring within an information carrying part of a 
datacdl, and a counter and a processor uiut to note the bit 
error in a bit error recording unit The error discovery unit 
can also be used to amend the information carrying part 
and/or oonect the bit errot 

23 Qaims, 3 Drawing Sheets 
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ARRANGEMENT FOR BIT ERROR 
MONITORING IN SWITCHING EQUIPMENT 

TECHNICAL FIELD 

The present invetuion relates to an arrangemem for mon^ 
toring bit errors in switching equipment 

The switching equipment tefened to is inchided in a 
telecommmiication system and may conveniently have the 
form of packet switc^nng equipment 

The switching equipment to which the invention refers is 
of the kind to which a number of incoming Hhks are 
oontiected via first switch ports and a number of outgoing 
links are connected via second switch ports, and which 
includes the necessary control means and coupling devices 15 
for cormecting an incoming Hiik with an indicated outgoing 
link, where indication of the outgoing link is initiated by 
signals occurring in the form of one or more data cells on an 
incoming Hnk. 

These data cells are normally statMlanlized aiul have a 20 
constant length which inchzdes an address canymg first 
secdon and an information-carrying second secdon, where 
the first secdon includes a first subsecdon for identificatioa 
of a desdnation address, and a second subsection wMch 
includes a check sum which is adapted to detect bit errors 25 
that occur in the first subsecdon. 

DESCRIPllON OF THE HUOR ART 

Several different designs of switching equipment in the 
form of packet switches of the aforedescnbed general con- ^ 
stiucdon are known to die art 

It is known to control a packet switch with die aid of the 
virtual destination address whidi can be pointed-out in the 
fint address carrying section of the data ceU and that, to this 
cnd,atableislooiked-i9iriaiiiemoryeachtin:ieiiifbnnati(m ^ 
relating to the desired destinadon address is required to 
effect said control, via the control means. 

Packet switches constructed in accordance with an ATM- 
system (Asynchronous TVansfcr Mode) and with which the ^ 
present invention finds particular application are also known 
to the art 

la the case of switching equipmm of the aforedescribed 
Idnd, which is controlled with the aid of data cells of 
staridanlized fbnriat, h is kriown to form solely for the first 45 
address carrying submtion a chedc surn that can be inserted 
in the second subsecdon, which is adqjted to discov^ the 
occurrence of bit cnofs in the first subsecdon with the aid of 
a particulady chosen algorithm. 

. If a bit error is discovered in the first subsecdon, this will so 
normally be considered suSdendy serious to n e cessi t a t e 
scr^pirig of the whde data cdl, since such a bit error 
normally implies that the address of the data cell is wrong, 
and since it is a serious disadvantage to allow wrongly 
addressed data cells to pass in switching equipment of the 55 
aforedescribed kind. 

In the case of known systems* it has righdy been consid- 
ered urmecessary to scrap data cells which contain bit errors 
solely in the second informadon-cazrying section, since the 
diawtiacks introduced by such errors are insignificant ^ 

SUMMARY OF THE PRESENT INVENTION 

TECHNICAL PROBLEMS 

When studying the background art as described above, it 65 
will be seen that a technically cpiaHfied consideration and a 
technical problem is one of realizing that the advantages 
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gained by monitoring a bit error hi die second information- 
carrying secdon in padket-type switching equipment out- 
weighs the disadvantages of introducing sup^dementary bit 
error supervising means in said equipment 

When considering the aforedescribed prior art, it will also 
be seen that a technical problem associated with the neces- 
sary mtcmal signal control within such switching equipment 
resides in realizing the simplifications and advantages diat 
are associated with also monitoring or supervising bit errors . 
in the second infonnation-carrying section and therewith 
realizing the options that will be afforded in dqiesidence on 
die structure of the discovered bit error regarding the pos- 
sible ]VDcedures that are available. 

It will dms be seen that a technical problem resides in 
realizing the sinqilificatian that can be achieved in the 
control function of the switching equiprnent by choosing one 
of die following possible procedures when a bit error is 
detected in the second bit error monitoring section: 

Supplementing the bit configuration in the relevant section 
in accordance with the structure of the bit error; and/or 

conectiing an occurring bit error in accordance with the 
structure of said error; and/cx' 

alternatively 8in^)ly maddng that the second information- 
carrying section contains a bit error, in one position in the 
data cell. 

It will also be seen diat a technical problem resides in 
realLdng the siiiq)lification of the switdung equipment con- 
trol system that can be achieved solely by providing more 
conqnehensive monitoring for possible bit errors in the 
whole of the data cell. 

It wiU also be seen that a tedudcal problem is one of 
realizhig the significance of monitoring die occurrence of a 
bit error in the second information-carrying section with the 
aid of a check sum determined by a chosen polynomial, or 
by evaluating parity bits and choosing a monitoring method 
in accordance with the length of the transport path. 

Another techni cal problem in the present context is one of 
realizing the advantages diat aro associated \^th also moni- 
toiing the bit configuration of further information that is 
used in the switching equipment and which is different from 
but dependent on die address information contained in the 
first address-carrying section of the switchroxternal data 
celL 

It will be seen that another technical problem is one of 
reaUzmg ^ere a calculated check sum or estimated pari^ 
bits should be placed in a switch internal data cell provided 
with said additional information. 

A technically concealed realization is found in the alnlity 
to understand the significance of allowing the additional 
hsformation, added to the incommg data cell, to form a 
switch internal data cell, and to allow die address carrying 
first section of the switdi-exteinal data cell to be nxmitored 
for bit errors with the aid of a check sum or with the aid of 
parity bits, and also of realizing where said check sum or 
said parity bits shall be placed, or of realizing which 
polynomial shall be used to achieve adequate calculation of 
the check simiL 

It will also be seen diat a technical problem is one of 
realizing the sigruficance of choosing an odd parity for 
monitoring the first section and an even parity for monitor- 
ing the remaining part of the data ceU, or vice versa, and also 
of realizing which parts or sections within the data cell 
internal of the switching equipment shall be monitored with 
regard to parity of one of said kinds. 

It will ^ be seen that a technical problem resides in die 
ability of realizing those advantages that are afforded when 
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a bit enor discovered in the second section can be "car- 
reded" solely isolating the source or by simplifying 
localization, and of realizing the means available to make 
such oonective supplementation. 

In the case of switch internal coupling, a technical prob- 5 
lem resides in realizing the advantages that are afforded, 
when discovering certain bit errors in the second section, by 
maridng that the check sum or its parity bits belonging to the 
switch-int^nal data cdl have been changed so that, despite 
a residual error, they still do not mark a bit error directly, lo 

SOLUTION 

The invention is based oo the monitoring of bit errors in 
packet switching equipment included in a telecommunica- 
tion system. A number of outgoing links are ooimected to the 1^ 
swit^ing equipment via first switch ports and the switching 
equipment includes the control means and coupling means 
necessary for connecting incoming links with indicated 
outgoing links. 

20 

An outgosiig link is pointed-cut or indicated by signals 
that appear on an incoming link, these signals having the 
form of one or mote data cells. Each data cell has a constant 
length and includes an address carrying first section or 
region and an information carrying second section or region, 
where the address-carrying section includes a first subsec- 
tion for identification of a destination address, and a second 
subsection havii^ a bit configuration which is adqyted to 
discover the occurrence of bit errors in the first subsection 
through the agency of a selected polynomial. 

^^fith the intuition of resolving one or more of the 
aforesaid technical problems, it is ^xoposed in accordance 
with the present invention that the switching equipment is 
provided with a first means for discovering the occurrence of 
bit extm within the second infonnation-cairying section. ^ 
Tlie switching cqu^[nnent also includes second means which 
upon the discovery of a bit error fimction to note the error 
in a bit error tiotix^ uint The first nieans, or unit, is intended 
to be able to supplement the second information-carrying 
section and/or to oonect an occurrent bit error. ^ 

According to proposed embodiments which lie within the 
scope of the inventive concept, the second information- 
carrying section is monitored for bit errors with the aid of a . 
check sum and a calculated diedc sum is placed withm a 
region after the second section. 45 

The aforesaid infonnation-caxxying section can also be 
monitored for bit errors with the aid of a plurality of parity 
bits which are either placed immediately after die second 
section or along said second section. 

If additional infionnation is used contaixdi^, among other ^ 
things, switch internal routing and address ir^ormation, this 
information can be moiUtored for bit errors with the aid of 
a check sam or with the aid of parity bits, wherein a 
calculated check sum or ^id parity bits is/arc placed within 
a region after said additional infonnation. ^ 

According to one particular feature of the invention, 
additional information and the address-carrying first section 
are monitored for bit error with the aid of a check sum and/or 
parity bits, wherein a^ calculated check sum is placed after 
the first address-carrying section within the second subsec- 
tion, and the dieck sum is calculated with the aid of a 
polynomial of the formula 

65 

According to a further development of the invention, bit 
error monitoring is effected by monitoring a data cell with 
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parity bits with parallel transmission of data cells, and by 
monitoring respective data cells with the aid of calculated 
check sums in the case of series transmission. 

When practicing the present invention, it is preferred to 
use odd parity when monitoring a given section and even 
parity when monitoring the remaining part of the data cell, 
or vice versa. Odd parity can be used to monitor the first 
section and the additional information, and even parity can 
be used to monitor the remaining part of the data cdl, or vice 
versa. 

When a bit error is discovered in the second section, the 
error is rectified so as to isolate the error source or to 
simplify localization of the error. Hiis can be achieved either 
by supplementing the bit error, or by correcting the check 
smn of the erroneous data cell or its parity bits, or by adding 
abit to the data cell so as to indicate that the data cell check 
sum or its parity bits have been changed due to an earlier 
discovered bit error in the second sectiotu 

ADVANTAGES 

Those advantages primarily aff'onled by an inventive 
arrangement intended for bit error monitoring in a switching 
equipment reside in the provision of conditions which 
improve monitoring of the performance of the connections 
and switching equipment and enable bit errors to be isolated 
and localized. 

The control function within the switching equipment can 
be sin^lified by monitoring for bit errors in the information- 
carrying second section of the switch internal data cell. 

This enables predictive error monitoring to be effected in 
a simple maimer, by evaluating possible equipment degen- 
eration. 

The primary characteristic features of an inventive 
arrangement are set forth in the diaiacterizing clause of 
rlflim 1, 



BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplifying embodiment of preferred switching 
equipment and associated bit error monitoring devices will 
now be described in more detail with reference to the 
accompanying drawings, in which 

FIG. 1 illustrates in a highly generalized fashion ATM- 
type switching equipment which farms part of a telecom- 
munication system; 

FIG. 2 illustrates in principle the introduction of an 
additional bit configuration at the input to the switc^faig 
equipment and the removal of this additional bit configura- 
tion at the output of the switching equipment; 

FIG. 3 illustrates a principle design of an earlier known 
and standardized switch-external data cell, a so-called ATM- 
cell; 

FIG. 4 illustiatBS a first embodiment of the format of a 
switch-internal data cell, where a calculated check sum 
concerning the infonnation-cairying second section is 
placed behind said second section; 

FIG. 5 illustrates a second embodiment of the format of 
a switch-internal data cell, where parity bits are used to 
discover bit errors witiun the infdrmatioiM^airying second 
section; 

FIG. 6 illustrates a third embodiment of the format of a 
switch-intemal data cell, where a check sum has been 
calculated for the bit configuration for the address-carrying 
first section of a switch-external data cell; 
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FIG. 7 illustrates a fourth embodiment of the format of a 
switch-internal data cell, where bit eiror monitoring is 
effected with the aid of parity bits for the whole data ceU; 

FIG. 8 iDustrates a fifth embodiment of the format of a 
switch-internal data cell, where parity bits of odd or even ^ 
pmty are used; 

FIG. 9 illustrates an example of the format of a switch- 
internal data cell into which additional information has been 
inserted in accordance with FIG. 7; and 

HG. 10 is a block schematic of one possibility among 
several such possibilities of evaluating the occuirence of a 
bit error and of following one or more available procedures 
according to the nature of said error. 
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BEST MODES OF CARRYING OUT THE 
INVENTION 
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FIG. 1 is a highly simplified illustration of switchir^ 
equipmem 2 farming part ofa telecommunication system 1, 
said equipment being of the kind referred to as an ATM- 
switdi ( Asynchronous Thmsfer Mode ). 

The ATM-technique is eariier known and consequently it 
is not necessary to describe this technique in detail. 

A imniber of incoming links 4 are connected to die 25 
switching equipment 2 via first switch ports 3, and a number 
of outgoing links 6 are connected to said equipment via 
second switch ports 5. The illustrated switch equipment 2 
includes control means 10 and the coupling means 11 
required to ccmnect a link 4 with an indicated outgoing link 30 
6, said outgoing link 6 being indicated, or pointed out, by 
signals ill the form of one or more data cells (30) occurring 
(m the incoming link 4. 

TlKse data cells 30 have a CCHT-standanl, with 5 
octettes in a header or address-carrying section 32 contain- 35 
iag» among other things, a virtual destination address, and 48 
octettes in an information section CPayload) or information- 
carrying section 33, containing the actual infotmaticm. 

According to one exnbocfiinent of the invention, additional 
irifonnation in the form of an additional bit configuration 1 ^ 
shall be added to the switcb-extemal data cell 30 in die first 
switch port 3, and that these extra bits are allocated a 
configuratian, among other thinga in aococdanoe with the 
address information in the data cdl header 32, whidi causes 
the extra bits to be used solely internally in the switdi 
eqm'pment for contxoUing selected functions, instead of the 
bit configuration in the data cell header 32. These extra bits 
are removed in the second switch port 5, as shown more 
deariy in FIG. Z 

A more detailed description ofthe conditions under which 
this additional information is formed and used is given in 
Swedish Patent Application No. 92 03332-3 filed on the 9th 
Nov. 1992 under the title ^Identification of Dat^fiackets**. 

FIG. 2 is intended to show that additional infonnation in ^ 
the form of a section or a region 31 is added to an incoming 
switch-external data cell 30 in the switdi port 3, so as to 
form a data cell 30' which is used internally in die switching 
equipment and that only this additional information or 
region 31 is xerhoved in the switdi port 5. ^ 

As will be seen firom FIG. 2, the coi^ling devices 11 are 
duplicated with two switch arr^s, referenced A and B 
switch planes, and that normally o^y one plane is chosen for 
the requisite through-connection. 

Althouglh two switch planes provides a high degree of 65 
system security, it will be understood that this security is still 
greater when more than two switch planes are used. 



When a lower degree of system security can be accepted, 
only one switdi plane need be used. 

As illustrated in FIG. 2, the switch port 5 indudes means 
5a and Sb for checking the quality of the data cells. These 
means are able to carry-out quaii^ checks, perform calcu- 
lations in accordance with a given algorithm, be controlled 
by the bit configuration in the data cell, or determine current 
quality of die data cell in some other way, and also function 
to activate a switdi 5c so as to sdect one of the switch planes 
AorBorboth. 

A unit 5d is provided for removing soldy the additional 
or supplementary bit configuration 3L 

FIG. 3 illustrates in princ^le the configuration or format 
of an earii^ known standar^zed ATM-cell in a sinqilified 
desiga 

The first four octettes in the fidd 32' witinn the region or 
the first subsection 32 referenced Header accormnodates the 
virtual destination address. A fifth octette within the second 
subsecticm or fiekl 32" within the first subsection or header 
32 accommodates a check sum which is used to discover bit 
errors within the addressing section or fidd 32*. The diedc 
sum is referenced "HECr(Header Error Control) and is the 
subject of a CCITT standardization. The followhig 48 
octettes within the infonnatioiw2rrylng section or region 33 
nmtains user data and is referenced 'Tayload'*. 

When the AIM-cell has the configuration or format 
illustrated in FIG. 3, a bit error within the addressing section 
or fidd 32* can be discovered with the aid of a check sum 
appearing within the second subsection or fidd 32" this sum 
being an dght-bit check sum which can be generated by the 
polynomial 

Upon the detection of a bit error in the fidd 32*, all bits 
m the fidd are passed through a number of feedback shift 
registers, in a known manneL Single and double errors can 
be detected with the aid of these shift registers and the 
correction or rectification of single errors is effected in a. 
known manner. 

It is known to monitor the standardized AIM-cell for bit 
errors within the first subsection or field 3Z. 

The invention intends to inqirove monitoring of bit errors 
internally of the switch, by using a further check or control 
ftmction D^uch is based on the information content of the 
second information-carrying section or region 33 and to be 
delivered to respective data cdls. This check sum is calcu- 
lated on the infimnation-canying region of the cdls, or 
Payloads, with a polynomial such as 

This polynomial shall differ hom tile polynomial used to 
calculate the check sum in the second subsection or fidd 32', 
as the infonnation-cairying section or re^on 33 is nnich 
larger than the field 3IZ. 

FIG. 4 illustrates an example of how a data cdl can be 
structured with regard to the fonnat mtcmally of the switch, 
where the information-carrying section or region 33 is 
momtored for bit error with the md of a calculated check 
sum This ^Ues primarily to longer transmission paths. 

In this case, the check sum used to monitor bit error in the 
information region 33 has been placed inunediately behind 
said region, within an own or individual region. The check 
sum in FIG. 4 is referenced PEC (Payload Error Control) 
and is allocated areas and control fidds referenced 33*. 
These areas and fidds have a size of ten bits. 
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Hardware advantages are gained wben placing the check 
sum field 33* after the infarniation region 33, according to 
FIO. 4, although the check field 33' may alternatively be 
placed in front of the information region 33. In this latter 
case, it is necessary to additionally buffer the data cell when 5 
generadng the control field. 

The above polynomial enables the check sum to detect 
single, double and triple areas in the control or check field. 
It cannot be used, however, to correct errors. 

FIG. 5 is intoided to illustrate an alternative data cell 
fonnat, wha^ it is judged that a check sum is top complex 
to handle and where t^ chosen transmission path is small 
In this illustration, typical parity bits are supplied to the 
information-catrying field or region 33» within a region or 
field referenced 33". 

The number of parity bits to be delivered will depeiul on ^ 
the desired accuracy of the bit error detectioa 

In addition to placing the parity bits along the information 
region 33 in &e manner shown in FIG. 5, the bits may be 
placed directly after the informatioii region 33, similar to 
that shown in FIG. 4. a) 

FIG. 5 is intended to exemplify that a parity bit has been 
added to each eightii bit in the information region 33. 

A label 3x>uted ATM-switch will be supplied witib switch- 
internal adapted routing information with each incoming 
switcb-exteinal ATM-cell, ^ nature and function of this zs 
information being described in more detail in the aforesaid 
Swedish patent applicatioiL 

This information is comprised of a number of bits in a . 
bit-<»nfiguration that shall be placed in a region referenced 
*Tredata"31infiuntof eachdatace]l,asiUustratedinFIG. 30 
6. Each data cdl withm the switching equipment contains 
information which discloses the output to which it shall be 
delivered. 

Mormation other than routing information is also deliv- 
ered to the data cells. 35 

Since the aforesaid additional or supplementary bits or 
Ttedata" within the region 31 are concerned with routing of 
the data cells, it is of the greatest in^Kirtance that these bits 
axe cocrect Consequently, the fait configuiatian in region 31 
it is preferred to also carefully nxmitored with regard to bit 40 
error. 

This bit error monitoring process can be carried out in any 
one of a number of possible ways. 

One method is to momtor the additional hits within the 
region 31 with the aid of a cke^ sum and to calculate the 45 
check sum for the region 31 in the same manner as the field 
32" is calculated for die region 37 in FIG. 3. In HG. 6, this 
check sum 1^ been referenced 32"* and is designated 
•TOEC. 

Another method is to monitor the region 31 with the aid 50 
of parity bits 31' in the inanner illu^rated in HG. 7. 

When it is necessary to keep down tiie number of bits 
sui^hed to the cells, another meihod is to momtor the region 
31 and to combine the bit cnor monitoring of section 32* 
with monitoring of the region 31. Instead of calculating a 55 
check sum for the region 31 and a check sum for another 
region 32, there can be c^lailated a check sum which is 
common to both regions. 

FIG. 6 illustrates the configuration of a data cell internally 
in the switch when the dieck sums have been calculated for 60 
both regions 31 and 32. The check sum is designated IHEC 
(Internal Header Error Control) and has been placed in the 
same position as the field HEC (32") of die ATM-celL There 
is nothing to prevent the IHEC-field 32** from consisting of 
parity bits instead of a check sum. 65 

It may be unnecessary to calculate chedc sums when 
transmitting internal related data cells between two closely 
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atyacent hardware functions within switching equipment, 
such as check sums for the field 32" the field 32"' and the 
field 33'. In the case of short transmissions, which are 
advantageously effected in parallel format, bit error moni- 
toring can be effected with normal parity instead, as shown 
in FIG. 7. Both FIG. 7 and FIG. 8 illustrate how parity bits 
can be delivered to cells in parallel format Parity bits are 
used to monitor for bit error, despite the prraence of a 
number of check sums m the cells. 

Parity bits are suppHed \^en converting fiom a series to 
a parallel format One advantage with using both the field 
32"* and the field 33* simultaneously is that the bit error 
controls or checks can be overlapped. On those occasions 
whoi the fields 32'" and 33' are to be calculated again, bit 
error supervision is maintained by die parity bits. 

As illustrated, the check sum in fidd 32'" can be used to 
discover or find cell limits. In order to avoid needing to 
calculate ^ field 32'" for each circuit board subfunction, it 
is more boieficial for the cell to contain a signal which 
indicates the beginning of the celL When there is interest in 
keqnng down the width of the parallel fonnat of the cell, the 
parity bits and the cell syna signal can be oorobhied. By 
using the odd parity 31" on the first subsection 32* and even 
parity on the remaining part of the data cell, there is obtained 
both a cell synchronizirig signal and a bit enor momtoring 
function with the aid of the parity, as will be seen more 
cleariy from the FIG. 8 illustratiaiL 

FIG. 9 illustrates an example of a hit configuration in the 
regions 31, 32 and 33 of the internal data cell of switching 
equipment 

A basic rule is that when a bit error is discovered in the 
cell header 32 or the predata region 31, the erroneous or 
inc(»rect cell should be scr^yped. This is done because bit 
errors in one of these fields can result in wrong routing of the 
cell on the other hand, the cell should be alio wed to continue 
when a bit error is discovered in the information region 33. 
It is judged to be better for a user to receive data cells with 
bit entxrs in the information section than not to receive any 
cells at all. 

FIG. 10 is a blodc schematic which illustrates one pos- 
sibility of evaluating occuirent bit errors, establishing where 
the bit emnr lies, and taking predetermined measures accord- 
ing to the nature and the location of the bit error, this 
possibility being one of many such possibilities. 

llius, FIG. 10 iUustrates that an internal data ceU 30^ shall 
be tested to check for possible bit errors. 

lb this end, there is used an ecror discovery unit 100 of a 
kind which is known per se in principle. The unit has built-in 
functions and the choice of the function con ce r n ed is left to 
the skilled person to determine, among other things, on the 
basis of those properties that are illustrated and described in 
the publication "Error-Conecting-Code" Second Edition, 
1972, by W.Wesley Peterson and J. £.Weldon, Jr., published . 
by The AGll Press, Cambridge, Mass., UJ5 A. and London, 
GJB. 

The unit 100 may be constructed to evaluate bit errors in 
parity bit cfaedcs, or bit errors with the aid of a calcnlatian 
effected with an unambiguously defined polynomial 

The unit 100 is constructed to scr^ the data cdl 30*, via 
a conductor 101, when a bit enor is discovered m the regions 
31and3Z 

The unit is constructed to change the digital vahie within 
die field 33c, FEI CPayload &iors Identification), located 
within the region 33, when discovering a bit error in said 
region 33. 

This discovery is tegisteied hi a hardware counter 102 and 
is transmitted to a processor unit 103. 
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Hie hardware counter 102 nmy be connected to a 
memory-and-time registering unit 104, thereby enabling a 
predictive bit error monitoring process to be effected via the 
process unit 103. CcHitinuous information concerning the 
number of bit errors in the re^on 33 per unit of time can give 
information relatmg to the instantaneous standard of the 
equipment and to tendencies towards degeneration. 

The processor unit 103 may also be constructed to transfer 
discovered bit errors to a superon^nate processor, via a 
conductor 105, in accordance with the nature of the bit erroL 

If the bit enor shall be c(»rected so as to give a correct tnt 
configuration, the unit 100 is ad^ted to do this. 

The error discovery unit 100 is also constructed to sense 
the field 33c(PEI) and when establishing that this field 
33c(the PEI-field) indicates that a bit enor is occunent 
within the field 33, no signal is sent to the counto- 102 or to 
the process unit 103. 

Tlius, it can be established that a bit enor within the 
region 33 can be processed via the unit 100 in the following 
manncn 

^ The bit error is calculatptd so that the rectified data cell 
wiUbeconeci 

b) The bit enor is rectified so that the data cell check sum 
and/or parity bit check will be correct 

c) The bit error is not rectified and the field 33c is set to 
a state which indicates that a bit error is present 

d) The bit error is not rectified and the bit mor monitoring 
facility is rendered inactive in some other way. 

If rectification of the bit enor is considered excessively 
demanding, the field 33* may iiistead be recalculated so that 
itisL content will coincide with the incorrea region 33. 

The object of each rectification of a bit error or the 
procedures taken because of a bit enor is that each subse- 
quent bit error detecting unit shall not indicate data cells 
with iiicorrect fields 33* and therefore not evaluate or send an 
error report to the superordinatc processor unit 

This enables the error to be isolated and the error source 
readily indicated, since the superordinatc processor unit only 
obtains one single error repeat. 

As previously mentioned, it is also possible to allow a bit ^ 
33c in the data cell to indicate whether not the field 33 or 
33* has been changed as a result of (fiscovering a bit enor. 
Hie information contained in this bit may be of interest 
when the switdi has redundant switch planes, according to 
FIG. 2. A choice is made as to wbkh data cells shall be 
allowed to continue, when combiniiig the cdls currents fipom 
the redundant switch planes. The unit that is to make the data 
cell choice can take into account whetho- or not abit error 
has occurred in Tayload" or the region 33. 

By selecting odd parity and even parity for different ^ 
sections, the intoface between tiiese different sections can 
serve as areferenoe for synchronization pulses and the Eke. 

It will be understood that the invention is not restricted to 
the aforedescdbed and illustrated exemplifying embo<£ment 
thereof and that modifications can be made within the scope 
of the present invention as defined in the following claims. 

We claim: 

1. An arrangement for bit error monitoring in a telecam- 
municadon system conqnising: 
a plurality of fint and second switch ports; 
a plurality of inconnng links connected to the first switch 
ports; , 

a plurality of outgoing links connected to the second 
switch ports; 

switching equipment including a controller and coupler 
for coupling incoming links with outgoing links. 
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wherein indication of an outgoing link is initiated by 
signals in the form of one or more data cells occurring 
on an incoming link, 

a plurality of data cells having a constant length contain- 
ing a first address-carrying section and a second infor- 
mation carrying sectxan, and wherein die address-car- 
rying secdon includes a first subsection for 
identification of a destination address and a second 
subsection having a bit configuration for discovery of 
the occurrence of a bit enor in the first subsection; 

first means for discovering within the switching equip- 
mem bit errors that occur within said second informa- 
tion-carrying section; 

second means which in the event of a bit enot function to 
note the occurrent bit error in a bit error noting unit; and 

a unit which inchides third means for at least one of 
supplementing said second information-carrying sec- 
tion and rectifying an occunent bit eiror. 

2. The arrangement of daim 1, wherein the second 
information-carrying section is monitored with regard to bit 
errors with the aid of a check sum. 

3. The arrangement of claim 2, whoein a calculated check 
sum is placed after the second sectioa 

4. T^e arrangement of claim 2, wherein odd parity is used 
to moaiitor the first section aiid also the supplonentary 
information, and even parity is used to monitor the remain- 
ing pan of the data cell, or vice versa. 

5. The arrangement of claim 1, wherein the second 
information-carrying section is monitored witii regard to bit 
error with the aid of a plurality of parity tnts. 

6. The arrangement of claim 5, wherein the parity bits are 
placed unmediately after the second section. 

7. Tbe anangemem of claim 5, wherein the parity bits are 
placed along the second section. 

8. The arrangement of claim 1, wherein supplementary 
information contahdng at least switch-internal routing and 
address information is monitored with regard to bit error 
with the aid of a check sum or with the aid of parity bits. 

9. Hie anangement of daim 8, whcrdn a rgl mlsitffri cfaedt 
sum or parity bits is/are placed after the supplementary 
mfa rnrtatuwi- 

10. The arrangement of daim 8, wherein siqfplemeiKtary 
information and die first address-carrying section are moni- 
tored with regard to bit enor with the aid of a check sum or 
with the aid of parity bits. 

IL The arrangement of daim 1, wherein siqrplementary 
information and the first address-carrying section are mcmi- 
tored with regard to bit error with the aid of a dieck sum or 
with the aid of parity bits. 

12. The arraiigement of daim U, wherein a calculated 
check sum is placed after tbe first address-carrying sectioiL 

13. An arrangement according to daim 12, wherein the 
check sum is calculated with the aid of a generator polyno- 
mial having tlie formula 

g0f>^+JE*+i4-l. 

14. The anangement of daim 1, wherein bit error mmu- 
toring is effected by monitoring req)eGtive data cells with 
parity bits, in the case of paralld transmission of data cells, 
and also with the aid of calculated check sums. 

15. Tlie arrangement of claim 14, wherein odd parity is 
used to monitor a sdected section and even penity is used to 
numitor the remaining part of the data cell, or vice versa. 

16. The arrangement of claim 1, wherein odd parity is 
used to monitor the first section and also the supplementary 
information, and even parity is used to monitor the remain- 
ing part of tbe data ceU, or vice versa. 
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17. The arrangeasient of daira 1, wherein when establish- 
ing aMt exTor within at least one of the fiist section of adata 
cell and the supplementary infonnation, the data cell having 
the bit error is saapped. 

18. The anangcznent of daim 1, wherein when establish- 
ing a bit enotr in die second section, thebitenporisconected 
so as to isolate an error source or to simplify localization of 
the error. 

19. The arrangement of daim IS, wherein the bit etror is 
rectified by correcting a check sum or parity bits of ttie data 
cell having the Int error. 

20. The arrangement of daim 19, wherein a bit is siq)plied 
to the ^fatn ceJl for indicating that the check sum of the data 
cell or its parity bits have been changed, due to an eadio* 
discovered bit error in the second section. 

21 . Hie arrangement of daim 20, wherein the bit supplied 
is placed after the second section. 

22. An arrangement for bit error monitoring in a telecom- 
munication system comprising: 

a plurality of first and second switch ports; 
a plurality of mcoming liniks connected to the first switdi 
ports; 

a plurality of outgoing links connected to the second 
switch ports; 

switching equipment induding a controller and coupler 
for coupling irux>ming links with outgoing links, 
wherein indication of an outgoing link is initiated by 
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signals in the form of one or more data cells occurrii^ 
on an incoming link, 

a plurality of data cdls having a constant Iqigth contain- 
ing a first address-carrying section and a second infor- 
mation carrying section, and whmin the address-car- 
rying section indudes a first subsection for 
identification of a destination address and a second 
subsection having a bit configuration for discovery of 
the occurrence of a bit error in the first subsection; 

a first checksum for determining within the switching 
equipment bit errors that occur within the first subsec- 
tion of the first address-carrying section; 

a second checksum for detennhiing within the switcMrig 
equipment bit errors that occur with the second infor- 
mation-canying section; 

an error detector for noting abit errors with aid of the first 
and second checksums; and 

a supplementing unit for rectifying the occurrence of a bit 
error in the second information carrying sectiotL 

23. The arrangement of daim 22, vidicrein the checksum 
corresponding to the second infotmation-canying section is 
calculated with the generator polynomial 

«Oc>^°+ji'+x*+r'+*fl. 



07/13/2003, EAST Version: 1.03.0002 



